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Abstract: 

PURPOSE: To facilitate starting by effectively utilizing a small number of fuel injection 
timings at the time of starting a manually started engine. 

CONSTITUTION: In a reset action completion detecting part 37, a detection signal of 
rise up of an ECU is output to a fuel injection valve starting part 38. By this detection 
signal, the fuel injection valve starting part 38 outputs a start signal S2 to open an 
injection valve 10. Thus, the first fuel injection is performed regardless of whether 
provided or not fuel injection timing, that is, TDC pulse. A preset value of a timer 35 is 
output from a table 41 based on an engine water temperature, and only for this time, the 
first fuel injection is performed. Fuel injection thereafter is performed in accordance 
with opening time set in a map memory 36 based on a detection signal S4 of the TDC 
pulse. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The battery loess electronic fuel-injection control unit of an engine characterized by providing 
the following. A power supply means to supply the power generated by this rotation to a drive and the 
object for control of a fuel injection valve when the flywheel connected with the crankshaft of an engine 
by the starting operation by the reverser starter rotates. A fuel-supply means to supply the fuel which 
was interlocked with rotation of the aforementioned flywheel and pressurized with the mechanical pump 
to drive to a fuel injection valve. A means to detect having started in response to supply of the power 
which the microcomputer with which the control means which control a fuel injection valve were 
equipped generated by rotation of the aforementioned flywheel. Fuel injection valve control means 
constituted so that the detecting signal of a means which detects that the aforementioned 
microcomputer started might be answered, only a predetermined time might make a fuel injection valve 
open, a fuel injection valve might be opened to subsequent schedule fuel-injection timing according to 
the injection pattern set up beforehand and fuel injection might be carried out. 

[Claim 2] The aforementioned predetermined time is the battery loess electronic fuel-injection control 
unit of the engine according to claim 1 characterized by being the time beforehand set as the timer. 
[Claim 3] The time set as the aforementioned timer is the battery loess electronic fuel-injection control 
unit of the engine according to claim 2 characterized by being set up so that the valve-opening state of 
an injection valve may be maintained to the fuel-injection timing of the schedule after the setup-time 
progress. 

[Claim 4] The time set as the aforementioned timer is the battery loess electronic fuel-injection control 
unit of the engine according to claim 2 characterized by what it opts for based on the cooling water 
temperature of an engine. 

[Claim 5] The time set as the aforementioned timer is the battery loess electronic fuel-injection control 
unit of the engine according to claim 2 characterized by what it opts for based on the repeat count of 
the starting operation performed by the time the rotational frequency of an engine turned into more than 
the predetermined rotational frequency. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the battery loess electronic fuel-injection control unit of 
the small displacement engine with which the battery is not attached especially about the electronic 
fuel-injection control unit of an engine. 
[0002] 

[Description of the Prior Art] The electronic fuel injection equipment which adjusted fuel oil consumption 
is known by arranging a fuel injection valve in the inhalation-of-air system of an engine, and controlling 
the valve-opening time of this fuel injection valve according to the operational status of an engine. 
[0003] In recent years, a power supply battery is not carried but application of the above-mentioned 
electronic fuel injection equipment is beginning to be considered also about small displacement engines 
by which manual starting operation is carried out by the rope starter, i.e., a reyerser-starter method, 
such as a multipurpose engine and an agricultural engine. 

[0004] In the electronic fuel-injection system which does not use a battery, during operation, sufficient 
power is supplied to the electronic control (henceforth ECU) which contains a microcomputer from the 
generator attached to the engine, and stable operation is performed. However, at the time of starting by 
the aforementioned reverser starter, since sufficient power for ECU is not supplied, a fuel injection valve 
cannot be operated. 

[0005] With reference to drawing 4 , the relation between the various parameters at the time of starting 
and the timing of a control signal is explained. If cranking by the reverser starter is started, an engine 
speed Ne is the generator output voltage VACG by which induction is carried out, when it increases and 
the flywheel of an engine rotates. It increases gradually and the voltage region which was fixed according 
to time progress is arrived at. Then, when it succeeded in starting, as the solid line a showed, an engine 
speed Ne increases further and own strength operation is carried out, and it is the generator output 
voltage VACG. It is maintained by about 1 constant value. When starting goes wrong, as the dotted line b 
showed, an engine speed Ne and the generator output voltage VACG decline. 

[0006] If the TDC pulse P1 which shows a top dead center is detected to timing t6, a fuel injection valve 
seizure signal will be outputted from ECU. If the aforementioned fuel injection valve seizure signal is 
supplied, this will be answered, predetermined terminal voltage will be impressed to a fuel injection valve, 
current will flow and open to a valve drive coil, and fuel will be injected by the intake manifold. 
Consequently, fuel is lit by the ignition timing immediately after fuel injection, and an engine goes into 
own strength operation. 

[0007] By the way, generator output voltage is the minimum operating voltage VE of ECU like illustration. 
Although ECU goes into a reset action to the attained timing t1, and reset completes and starts, for this 
reason, by this ECU, the TDC pulse P1 is not detected to the timing t3 before it to timing t4. On the 
other hand, to the subsequent timing t6, since the reset action of ECU was completed and it has started, 
the TDC pulse P1 is detected, this is answered, and a fuel injection valve seizure signal is turned on 

[iti 

[0008] Thus, since fuel injection cannot be carried out by the TDC pulse P1 in front of the ignition timing 
in timing t5, there will be only one ignition chance in timing t6 in the starting operation by 1 time of the 
reverser starter under the generator output voltage shown in drawing 4 . Therefore, the possibility of a 
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starting success becomes low and there is a trouble that the number of times of repeat starting 
operation by starting failure increases. In addition, a fuel injection valve is the minimum operating voltage 
VJ at timing t2. It reaches. 

[0009] On the other hand, the following fuel injection equipments are proposed in JP,63-1 70528,A. An 
engine starting operation detection means to operate with the negative pressure of an inhalation-of-air 
way when the prime-fuel feeder used only at the time of starting and an engine start manually is 
prepared in this fuel injection equipment. And if starting of an engine is detected with this engine starting 
operation detection means, fuel will be supplied to the aforementioned prime-fuel feeder, and fuel will 
blow off on an inhalation-of-air way. 

[0010] That is, in the aforementioned fuel injection equipment, a prime-fuel injector is not opened using 
the actuator which operates with power, but the valve prepared in the upstream of a prime-fuel injector 
by the mechanical force produced with the negative pressure of an inhalation-of-air way is opened, and 
fuel is supplied to a prime-fuel injector from a fuel tank. In addition, the aforementioned fuel tank is 
established in the position higher than a prime-fuel injector, and fuel is supplied by head **. 
[0011] Moreover, the following fuel injection equipments are proposed in JP, 63-2591 29,A. It is not based 
on control of a microcomputer, but operation power is supplied to a fuel injection valve by the alternative 
pathway, this fuel injection valve is opened, and it is made to make the fuel for starting inject in this fuel 
injection equipment until an engine goes into own strength operation. 
[0012] 

[Problem(s) to be Solved by the Invention] There were the following troubles in the above-mentioned 
fuel injection equipment. First, it is necessary to prepare a prime-fuel injector and the communicating 
tube for negative pressure detection for the fuel injection only at the time of starting, and to prepare a 
negative pressure operating valve in a row in the fuel injection equipment indicated by the former official 
report. In the small displacement engine with which a reverser-starter method is applied, that such an 
attached component part increases leads also to enlargement of an engine, and it not only complicates a 
fuel-supply system, but is not a desirable thing. 

[0013] Moreover, when fuel is supplied by head **, there is a trouble that a fuel supply pressure is not 
stabilized. Although it was desirable to form the pump which carries out forcible pressurization and can 
supply fuel in order to have been stabilized and to have maintained sufficient fuel supply pressure (fuel 
pressure), at the time of engine starting in a reverser-starter method, the problem that it was difficult to 
secure sufficient fuel pressure from immediately after starting, and it could not inject fuel of amount 
sufficient in the case of starting with a pump for the reason, either still remained. 

[0014] On the other hand, in the fuel injection equipment indicated by the latter official report, since fuel 
is injected without being accompanied by control of a microcomputer after reaching the minimum 
operating voltage of a fuel injection valve until starting of an engine is completed, the amount of fuel 
supply increases too much, and there is an inclination for unburnt exhaust gas to be discharged so much 
at the time of starting. Moreover, when cranking is repeated by the restart operation by starting failure, a 
unburnt gas will pile up so much in a cylinder, and there is a trouble that the degree of difficulty of 
ignition increases gradually. 

[0015] The purpose of this invention cancels the above-mentioned trouble, and it is to offer the battery 
loess electronic fuel-injection control unit of the engine which can secure the proper fuel oil 
consumption at the time of starting, without complicating and enlarging composition of the small 
displacement engine which has not attached the battery. 
[0016] 

[Means for Solving the Problem] this invention for solving the above-mentioned technical problem and 
attaining the purpose When the flywheel connected with the crankshaft of an engine by the starting 
operation by the reverser starter rotates, A power supply means to supply the power generated by this 
rotation to a drive and the object for control of a fuel injection valve, A fuel-supply means to supply the 
fuel which was interlocked with rotation of the aforementioned flywheel and pressurized with the 
mechanical pump to drive to a fuel injection valve, When it detects that the microcomputer which 
controls a fuel injection valve started, a fuel injection valve is made to open immediately. The feature is 
in the point of having provided a means to control a fuel injection valve by fuel-injection timing of the 
schedule after a microcomputer starts to carry out fuel injection according to the valve-opening time 
based on the planned injection pattern. 
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[0017] 

[Function] According to this invention which has the above-mentioned feature, the fuel for starting is 
injected from immediately after the start of a microcomputer irrespective of the input existence of a 
fuel-injection timing detection signal at the beginning of cranking. Since fuel injection is carried out after 
a microcomputer starts, control of valve-opening time can also be performed, and fuel injection can be 
carried out, without missing a few ignition timing within cranking time. 

[0018] Moreover, even if starting goes wrong since generator output voltage and the energy which is high 
and is emitted from an igniter are enough for ignition when a microcomputer starts, there is little stay of 
a unburnt gas. 
[0019] 

[Example] Hereafter, with reference to a drawing, this invention is explained in detail. Drawing 2 is 
drawing showing the composition of the engine concerning one example of this invention. In this drawing, 
the piston 3 and the ignition plug 4 are arranged on the cylinder 2 of an engine 1. An inlet valve 5 is 
formed in the suction port 6 which carries out opening to the upper part of a cylinder 2, and a suction 
port 6 is open for free passage to the atmosphere through an inlet pipe 7 and an air cleaner 8. In the 
middle of the inlet pipe 7, a throttle valve 9 is formed and the intake temperature sensor 1 1 which 
detects a fuel injection valve (only henceforth an injection valve) 10 and an intake-air temperature to the 
upstream of a throttle valve 9 is arranged. Fuel is injected by the injection valve 10 by the upstream of 
the throttle valve 9 of an inlet pipe 7. 

[0020] A flywheel 13 is fixed to the crankshaft 12 of an engine 1, and the 1st six magnets 14 and the 2nd 
one magnet 15 are attached in the inner circumference and the periphery of a flywheel 13, respectively. 
The power generation coil section which consists of a coil 17 wound around six heights 16a prepared in 
the stator core '16 and heights 16a is allotted to the position which counters the 1st magnet 14. 
[0021] The 1st magnet 14 and power generation coil section constitute the power supply section for an 
injection valve drive. A coil 1 7 is connected to the power circuit 34 which performs rectification and 
stabilization of power generation voltage, and a power circuit 34 supplies supply voltage to the electronic 
control unit (henceforth ECU) 30. 

[0022] On the other hand, the ignition unit 18 containing an ignition coil is formed in the position which 
counters the 2nd magnet 15. The ignition unit 18 is connected to the ignition plug 4 through lead wire 33. 
In addition, the ignition unit 18 in this example consists of self-trigger formula ignitions. 
[0023] The cam 20 which drives the fuel pump 22 which pressurizes the fuel supplied to an injection 
valve 10, and a fuel pump 22 is allotted above the cylinder 2. Pulley 20a is fixed to the shaft 21 of a cam 
20, the timing belt which is not illustrated is constructed between this pulley 20a and a crankshaft 12, 
and a cam 20 is driven by rotation of a crankshaft. 3rd magnet 20b is prepared in the periphery side of 
pulley 20a, and the TDC sensor 19 which detects TDC timing is formed in the position which counters. 
[0024] The entrance side of a fuel pump 22 is connected with a fuel tank 24 through a duct 23, and the 
outlet side of a fuel pump 22 is connected to the injection valve 10 and the pressure regulator 27 
through the duct 26. A fuel filter 25 is formed in a part for the point of the duct 23 which carries out 
opening to a fuel tank 24, and the fuel in a fuel tank 24 is supplied to a fuel pump 22 through a fuel filter 
25 and a duct 23. 

[0025] The fuel pressurized with the fuel pump 22 is supplied to an injection valve 10 by the duct 26. 
The pressure regulator 27 has negative pressure room 27b and combustion chamber 27a which are 
formed by diaphram 27c which has a valve element. The aforementioned duct 26 and the duct 28 which 
is open for free passage into a fuel tank 24 are connected to combustion chamber 27a, and the duct 29 
which is open for free passage near the nozzle of an injection valve 10 of an inlet pipe 7 is connected to 
negative pressure room 27b. Therefore, by the pressure regulator 27, according to the negative pressure 
near the nozzle of an injection valve 10, some fuel returns to a fuel tank 24, and the pressure of the fuel 
supplied to an injection valve 10 is adjusted. 

[0026] Moreover, the engine water temperature sensor 32 which detects the cooling water temperature 
of the throttle-valve opening sensor 31 which detects the opening of the aforementioned throttle valve 
9, and the aforementioned cylinder 2 is formed in an engine 1. The detecting signal of these sensors 31 
and 32 is supplied to ECU30 with the detecting signal of the aforementioned intake temperature sensor 
11 and the TDC sensor 19. ECU30 performs control of the valve-opening stage of an injection valve 10, 
and valve-opening time based on the detecting signal of these sensors, outputs an injection valve driving 
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signal, carries out valve-opening operation of the injection valve 10, and makes fuel inject in an inlet pipe 
7. 

[0027] Moreover, in order to carry out the direct rotation drive of the crankshaft 12 with manual 
operation at the time of starting, a reverser starter (not shown) is attached in the outside edge by the 
side of a flywheel 13. 

[0028] Next, operation of the engine constituted as mentioned above is explained. If the flywheel 13 
which operates a reverser starter manually and is being fixed to the crankshaft 12 is rotated, a cam 20 
will rotate, a fuel pump 22 will drive, and fuel will be pressurized. While voltage occurs in a coil 17 and 
power is supplied to ECU30 by rotation of a flywheel 13 through a power circuit 34 simultaneously with 
the pressurization of this fuel, the voltage for an ignition plug drive occurs also in the ignition coil in the 
ignition unit 18, and voltage is impressed to an ignition plug 4. 

[0029] Since the 1st magnet 14 and coil 17 which obtain the power for an injection valve drive, and the 
2nd magnet 15 and ignition unit 18 which obtain the power for an ignition plug drive were prepared 
independently, respectively, the big deflection of the supply voltage of an ignition for every ignition 
operation does not influence an engine 1 directly at the supply voltage for an injection valve drive. 
Therefore, an injection valve 10 and an ignition plug 4 can be efficiently operated also with the energy of 
comparison-small power based on the inertia rotational energy of a flywheel 13, without ignition 
operation and injection operation of fuel interfering mutually. 

[0030] With reference to the timing chart of drawing 3 , the fuel-injection control in this example is 
explained. In this drawing, the signs t1-t7 which show the time from a cranking start show the same 
timing as the same sign of drawing 4 . 

[0031] If ECU30 starts a reset action to timing t1, reset is completed to timing t4 and ECU30 starts, a 
fuel injection valve seizure signal is turned ON immediately, the seizure signal will be answered, fuel 
injection valve terminal voltage will be impressed to the coil of an injection valve 10, and fuel will be 
injected. Once only time T1 is continued and this 1st fuel injection turns OFF a fuel injection valve 
seizure signal, it answers the TDC pulse P1 to the timing t6 after the start of the beginning of ECU30, 
and turns ON a fuel injection valve seizure signal, and during time T2 makes fuel inject [ fuel injection ]. 
[0032] An engine starts, and whenever it detects after that, the timing P1, i.e., the TDC pulse, set up 
beforehand, only the time by the data beforehand held in map memory opens an injection valve 10, and 
makes fuel inject based on the detecting signal of each sensor, such as the throttle-valve opening 
sensor 31 and the engine water temperature sensor 32, if it succeeds in ignition by ignition timing t5 or 
t7 by this two fuel injection. 

[0033] A time setup of a timer performs a setup of fuel injection duration T1, for example, the function of 
the temperature of the cooling water in the cylinder 2 detected by the engine water temperature sensor 
32 determines the time set point of this timer. That is, when a circulating water temperature is high, 
short time is set up, fuel oil consumption is lessened slightly, and a low case sets up the time when a 
circulating water temperature is long, and makes [ more ] fuel oil consumption. 

[0034] Moreover, a time [ to follow the fuel injection duration T2 after the detection timing t6 of the 
TDC pulse P1 after the start of the beginning of ECU30 ] setup is sufficient as fuel injection duration T1, 
and you may make it set up the suitable time to timing t6 beforehand. 

[0035] Then, with reference to the functional block diagram of drawing 1 , the important section function 
of ECU30 for performing the above-mentioned control is explained. In drawing 1 , the aforementioned 
fuel injection duration T1 is set to a timer 35. The time set as a timer 35 is a value read from the time 
table 41 based on the water temperature, i.e., the engine temperature, of a cylinder 2 detected by the 
engine water temperature sensor 32. The injection time T2 set as the map memory 36 is engine 
temperature, a rotational frequency, and the function of an inhalation air content 

[0036] The reset action completion detecting element 37 detects that the reset action of ECU30 was 
completed, and outputs a detecting signal s1 to the fuel injection valve starting section 38. Answering 
this detecting signal s1, the fuel injection valve starting section 38 outputs a seizure signal s2 to the 
terminal voltage feed zone 39. In this way, predetermined terminal voltage is supplied to the coil of an 
injection valve 10 from the terminal voltage feed zone 39, and fuel injection is performed. The starting 
command signal s1 is answered, a timer 35 also operates, and the deadline signal s3 is outputted after a 
predetermined time (T1). With this deadline signal s3, the fuel injection valve starting section 38 
suspends the output of a seizure signal s2, and closes an injection valve 10, 



http://www4.ipdl.jpo.go jp/cgi-bin/tran__web_cgi_ejje 



2003/03/28 



5/5 s<— V 



[0037] If the TDC pulse detecting element 40 detects a TDC pulse, the TDC pulse detecting element 40 
will output a detecting signal s4 to the map memory 36. The map memory 36 answers this detecting 
signal s4, and outputs a predetermined hour entry to the fuel injection valve starting section 38. 
According to this hour entry, the fuel injection valve starting section 38 outputs a seizure signal s2, and 
an injection valve 10 opens it. In this way, after a timer 35 passes the deadline of, fuel is injected to the 
predetermined injection timing based on the data read from the map memory 36 for every TDC pulse 
detection. 

[0038] In addition, if generator output voltage falls below to a predetermined value, a timer value will be 
reset, and a timer 35 will read the time according to the cooling water temperature at the time from the 
time table 41, if generator output voltage goes up rather than a predetermined value again. In addition, 
the value set as the time table 41 is changed according to the number of times of a repeat of the 
starting operation performed by the time starting was successful and the engine became more than the 
predetermined rotational frequency, and if the number of times increases, you may constitute it so that 
the set point may become small. By carrying out like this, though starting failure laps, the amount of stay 
of a unburnt gas can be suppressed. 

[0039] It enabled it to inject the fuel for starting immediately after the start of a microcomputer in this 
example, as explained above immediately after completing the reset action of ECU30. 
[0040] In addition, although especially this invention has an ignition chance effective in a few single- 
cylinder engine in 1 time of cranking, when raising startability also in a multiple cylinder engine, there is a 
large effect. 
[0041] 

[Effect of the Invention] Shortly after detecting the start of a microcomputer irrespective of whether it 
is the fuel-injection timing based on a sensor input according to this invention so that clearly from the 
above explanation, fuel is injected, and after that, when the fuel-injection timing based on a sensor input 
is obtained, according to the sensor input, fuel injection can be performed to regular timing. In this way, 
effective fuel injection for making starting successful can be performed, without missing a few ignition 
chances. 

[0042] Fuel was not immediately injected from the time of the cranking operation start by the reverser 
starter, but fuel was injected while the conditions which can light were ready after the microcomputer 
started and the output voltage of a generator has also increased namely. Therefore, even if it may repeat 
cranking by starting failure, there is little stay of a unburnt gas and it can also suppress generating of the 
unburnt exhaust gas at the time of starting. 

[0043] Moreover, since the above-mentioned improvement in startability ability can be achieved, even if 
it applies to a multipurpose engine like a small displacement engine which has adopted the reverser- 
starter method, without complicating composition of a fuel-supply system in this invention, small and the 
property that structure is easy lightweight are not spoiled. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section function of ECU. 

[Drawin g 2] It is the block diagram of the multipurpose engine in which one example of this invention is 

shown. 

[Drawing 3] It is the timing chart which shows operation of an example. 

[Drawing 4] It is the timing chart which shows operation of equipment conventionally. 

[Description of Notations] 

1 — Engine 4 — Ignition plug 7 — Inlet pipe 10 — Injection valve 19 — TDC sensor 30 — ECU 31 — 
Throttle-valve opening sensor 32 — Coolant temperature sensor 35 — Timer 36 — Map memory 37 
[ 39 — Terminal voltage feed zone 40 — TDC pulse detecting element ] — A reset action completion 
detecting element, 38 — Fuel injection valve starting section 
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DRAWINGS 



[Drawing 1] 
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[0 0 0 7 ] iC6t, H^©<fc5fc. ^««8ffi*«E: 
#ECU©«K«jfESEEV E te$iOfc*^3>^t IT 50 



#1^P3 0 8 6 3 3 5 

4 

%&$hmt\%$4 ^>^t 4&Xfrft&tctb. C©E 
curtt, ^ft«M©#-Y s>yt 3THTDC^;l/^ 

pi^a^n^ fl cticcfcfbr, *©«©*-($> 

[0 00 8] C©«fc5CC*^5>^t 5r©.£**>(5 
>^SJ©TDC^VU^P 1 -C«*ft|8W«*'C**C4©r, 

H4«C^03fc«flt«a**E©4irtt4r^ 

tt»JS6*© < «C o T , *S«#cRttC J: £ tft 9 X 

[0 0 0 9 ] C*lfC#U 4SEBBB63 - 1 7 05 28^ 

«S»«*&H, ^<=fcD ; x>^>^giir^$n/c<h#© 

m^mco^mc x^x^nrh^yv ypmmimm^ 
a^Rw^nrt^. *L/rc©i>^>»&««fH*ia 

*RTx>^>©»ikW(MH3tiSi. ttBMIHIH^ 

cooio] acr^ftflttSEBrtt. n^r 

itm? & 7 9 * * x - £ fcttB U T MIHSt4>RHS«: ii 
<©rttft<. ®SlK©©IECc<i;oriD-5««Wtt* 
r»««»*»«©±i«cc»w 
> ^ ^ 6 te«i«*4iast stc «H4 >2> 4> ©t $> & . 

[001 1 ] #HHS6 3- 2 5 9 1 2 

fc^r, *©j:^^*3Nl-iSS^g*s«^$nri^ a c 
©«Sf4««**{ST« k x>^>*sg^jHsfcA^*T 
B, v>f^C3r2>t:^-^©$iJ1!PCCj:6T, m$mxffi 

wmtifttermrnxzim c ©««it^^^ 

[0012] 

t«c©J:^ftlWjBjS3&s*^fc. *r. «r#©fi««:iB« 
StiWaS^^KS-CB, >&«iB#©*©*R*4«3*©/c8?> 
ic, ttttttt44MtS^>*EttUffi©Xii*. 

$ n^>«i^ix> s>> tcfc c^T k c © J: ^ tuff 

VXte< % x>v>0Aite^oWO$f^Ut^i 

COO 1 3] «8«*^9 KE«c<fcr>r«l&-r6<fc 



5 

a*s * u t »; a &x z - % *s # a x > %? > 
-tfttem&timzmm? z c t «cc » £ c ^ rasas 

[0014] f^©^f6^fd«6$^lfc«*4i©^ 
Itit IK»>IIK^O*fift{f «£E(citt b Trf» 6 x > 
^^^ft^Tr^^-cv^^DrJ^fc'^-droWffll 10 

D T tettB#te*JBS8J5i $ ft 6 Mft 

[0015] *ffeW©BWtt. ±IE©IWSj5*IWSU 
[0016] 

tett&flET-X^^© * 9 > * WCjI*g3 ft?c7 5 j * 
S«fW«&#K£, !8»llfM$W^VOD3> 30 

[0017] 

tt~>xfrt> immrn £ *r * ©r n^m©H8P t> -c s 5 

[0018] £/c, v>f ^n^>t^-^^tt^±^o 
<fc * *c ti^m^ffi^fmEE «>K < & r> Tfc <h 
6^6ti^x^;b=ffe^CC«+^£^^-C^-S©r 
MM cc£» 0 r ^ */x ©»s & t > . 

[0019] 
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6 

TUTC**. PJ^CCfcl^T, x>^> l©->i;>^2tC 
>^2©±«C^Pt-e^M^- H6JCB!IR«»f53ft«K 

8*^tr*$ttc&ii-r<5o ®^f7©&*K:tt, xd 
>^ h 9 jftJRCt hti, x a v V Jift 9 ©±MJCC&**4 

XP-;h^9 ©_hfl»t , 1 0 rflS»*J«H $ 

[0 02 0 ]x>^>l(T)^7>^#12^lt 

0*HB©^2©v^ * h 1 5*SK0f*W6*ir^5. 

1 6 e>ftfc 6 fg©£j3I$ 16a, te£ O'O^P 1 6 a 

[OO21]*107^*;H 4*5ck^«#«gP 
«. ««#IKttfflS®a5«:«JSr&. ttKl 7«, f£H 
«E©S«*5 J: S5£<fc*tf 5 3 4 tc^^$ 

^ffiS§3 4«mT-n>hn-^a^^ h (OT. 

[0 0 2 2]-^ S2(D7n7M5^WM 

[0023)^/'J>^2<Di*W W*#10ecft» 

2 2*igtt"TS*A2 O^feSnTt^So ^7A2 0©$4 
2 lCCtf^-y 2 0 a^BE3n 4 C©^'J2 0afc 

;u h^l^^n, tfA2 o«^^>^f*©HKtcj:or 

*h20b#»»6n* -e©Mi^rsasocwTDc^ 

[0 0 2 4] ^14^ >7*2 2 © XUmX&K 23^1 
tl^>^2 4if^n, «»#>^2 2©HiPffl 
li«B2 8ife/M/T««^l 0fccfctfE*BM82 7K: 
ig^ntl^o tim$>?2 4CC^DT-Sff3S2 3© 
^i^^t»47^;U^2 5^^6ti, TO^>^ 
2 4 rt©*»tt<»*^ ^^2 5fc<fc 23^1 
r*^>^2 2 n-s. 

[0 0 2 5 ] &m#>7'2 2-CJ5DE3 tiyt«R3|sf««S2 
6CCj:or«^l 0«3ti^ o BE*fllKS2 7tt 
^M^«^^f77A2 7 cCcJ:orilf?S$n'Sa 
El2 7b^OlM2 7a^:WLtl^ 0 j^^2 



(4) 

7 

H2 8£*sffiR3tl. SEi2 7b{C», 5R««7<D, 

#*w i o o»iM*?Lifi«K:aHi-r*«B2 9 &mm$ti 

[0 02 6 ] $/c, x>^> 1 CCWt, BUiBXO v hJU# 

luia^ >; > y 2 oy&tivm&tiim'rz x > >> >7kta^ > 

■F3 2#g9:W6tt5. cn6t>^3 1, 3 2<£>t£tti{f 10 

mz, mnzWMU^yyi ifc<fc^TDC"fe>ti9o 
&mimt^c, Ecu3 0fc«»$n^ ecu3 0 

we»n&o 20 

#A2 0#®$£U *K*4#>:/2 2#iBS&3 

-f#-f~JH 3©0RfcJto-c«Bl 7*c*EEj&s#fe£ 
U f I@iS3 4 ^^ir E C U 3 0 n 

Epjra^n^o 30 

5Il©7n'>M4^'til7i 4 &k7*# 

mmm<Dmt)zmz>m2<D'?>?* * v 1 5 

*&<^»3#*c<hrt^c#£. 40 
jteWtcteWS*RI4*»WI8PCcr3(,»r»IBr4. Ill Hi K: fc 

[003 1] ECU30*^^5>^tlt»J-b^Mii 
fis«»&U ^^>^t4t'J"fe^^7trEC 

<om 1 iib<o«s*4«s*«b#iwt 1 tcvmihti. mum 50 
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8 

m^mm^-B^y ^ o/ta, e c u 3 0 ©SLt** 

*)'&mn<0%4 $>#t 6rTDC^XP 1CCJCSSO 
[0 03 2 ] C©2H<DjK«**#«:j:r>rj^*^5> 

K x>*P>7kM*>1^3 2^<h*(0^&*fe>1^<DtfeUfa-^ 

ic&zmm&imstft 1 0 %rh,*'t«»*i«»s-&*. 
[0033] mnmmm^r 1 -< wvmwt. 

[0034] ttc mnmrnmrnr nt e c u 3 0 © 
0 »*aj©T dc^pi ©t^m * a % > ^ t 
6 &<DMwmm mm T2<tmm-tz mm&mx 

[0035] m^x. m 1 ©»fig^o v pmz&mv. 

£ Q Hlfc*^ ^^3 5CC«MIB»4PffJB^p H 1T 
ltfSSISft*. #^ v3 5tcSS3ti^BSrai». x> 
^>7K^-fe>^3 ZX&mZtltcisV >#2<DykU-?te 

t>%x->v>yu&<tcm^xmmr--7)i4 i&*>n& 

[0 0 3 6 ] 'J-fe^ htt(^Ttfefflai53 7 «, ECU 3 

j^«l*^fi«lSP3 8«fflT-^«*&aS 
3 9 6ce»<l#s 2^m^T^ 0 C5LTi»l#F10<D 
n ^ ;V{cttiKF«E«»BB 39^ eWSOM^EE^ 

7^1^s3^"rS„ CCD^-YAT ^^il-^s 3 

[0 0 3 7 ] TDC^*;bX^ai^40^TDC^-;UX^ 
tftffi*r^i, TDC^Jb^iftmgP4 0»v^^^U3 
6CC^tBff-^s 4££B;«-6 0 7sf^*iJ36B ( C 

O^ttlff # s 4 icj£Sor§fS©^raif«*j|im«»^ 
^ttSP 3 8 tt«a«rfi# s2^fcB^L, l 0 
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ttfc-r- £*Cg-3< §r©D«*f * -/ 5 >^r*RW^i«*f 
[0 03 8 ] ft*?/ ^>f735 ttlfelltll^IE^^ 

r x > t/ > *sj?f«@fKftja±K: ft £ £ r-tctf o fctettS 
ff®lt9igL/@«Kca:(;rSCMU, B«##<ftS£R 

[0 0 3 9 ] «±»W Lfccfc 5 CC, *HJfiW|-Ctt, E C 
U3 OCOV-fe^ htfcfWS7UWML ^ftfe-fc^* 

[0 04 0 ]^ l(p|(D^^> + >^Cfc 

[0 04 1] 



10 



10 



20 



: [0 04 2] 'Ja^Jb**-*KJ:£*^>*>y»ft; 
[0 04 3] *«^CC*$C^-Ctt«B4«*&^3R(3r)» 

aft^ctj&jft^. 
[HMcD^mfti^] 
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